A family of cathepsin F cysteine proteases of Clonorchis sinensis is the major secreted proteins that are expressed in the intestine of the parasite.
Cysteine proteases of helminth parasites play essential roles in parasite physiology as well as in a variety of important pathobiological processes. In this study, we identified a multigene family of cathepsin F cysteine proteases in Clonorchis sinensis (CsCFs). We identified a total of 12 CsCF genes through cDNA cloning using degenerate PCR primers followed by RACE. Sequence and phylogenetic analysis of the genes suggested they belonged to the cathepsin F-like enzyme family and further clustered into three different subfamilies. Enzymatic and proteomic analysis of C. sinensis excretory and secretory products (ESP) revealed that multiple isoforms of CsCF were the major proteins present in the ESP and the proteolytic activity of the ESP is mainly attributable to the enzymes. Comparative analysis of representative enzymes for each subfamily, CsCF-4, CsCF-6, and CsCF-11, showed that they share similar biochemical properties typical for cathepsin F-like enzymes, but significant differences were also identified. The enzymes were expressed throughout various developmental stages of the parasite and the transcripts increased gradually in accordance with the maturation of the parasite. Immunolocalization analysis of CsCFs showed that they were mainly localized in the intestine and intestinal contents of the parasite. These results collectively suggested that CsCFs, which are apparently synthesized in the epithelial cells lining the parasite intestine and secreted into the intestinal lumen of the parasite, might have a cooperative role for nutrient uptake in the parasite. Furthermore, they were eventually secreted into outside of the parasite and may perform additional functions for host-parasite interactions.